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Fig. 1. Schematic of the proposed iteratively detected scheme.
we introduce the proposed serially concatenated and iteratively
decoded LSSTBC scheme. Section III describes the encoding
and decoding processes of the LSSTBC scheme followed
by Section IV that details the design and EXIT chart aided
characterisation of the iterative detection scheme. Finally, the
attainable performance of these schemes is studied compara-
tively in Section V, followed by our conclusions in Section VI.
II. SYSTEM OVERVIEW
A high level block diagram of the proposed scheme is
illustrated in Figure 1. The antenna architecture employed in
Figure 1 has M = 4 transmit Antenna Arrays (AA) spaced
sufﬁciently far apart in order to achieve transmit diversity.
The L number of elements of each of the AAs are spaced
at a distance of d = λ/2 for the sake of achieving beam-
forming. Furthermore, the receiver is equipped with N = 4
antennas. According to Figure 1, the transmitted source bits
are convolutionally encoded and then interleaved by a random
bit interleaver. A 1/2-rate Recursive Systematic Convolu-
tional (RSC) code was employed. After channel interleaving
the symbols are precoded by a URC encoder. Then, the
QPSK mapper of Figure 1 maps B channel-coded bits b =
b0,...,bB−1 ∈ {0,1} to a QPSK symbol x. Subsequently,
the QPSK modulated symbols are serial-to-parallel converted
to two substreams so that each substream will be transmitted
using twin AA aided STBC, as will be detailed in Section III.
In this contribution, we consider transmissions over a
temporally correlated narrowband Rayleigh fading channel
associated with a normalised Doppler frequency of fD =
fdTs = 0.01, with fd being the Doppler frequency and Ts the
symbol duration, where the channel coefﬁcients are spatially
independent. The complex Additive White Gaussian Noise
(AWGN) of n = nI + jnQ contaminates the received signal,
where nI and nQ are two independent zero-mean Gaussian
random variables having a variance of N0/2 per dimension,
with N0/2 representing the double-sided noise power spectral
density expressed in W/Hz.
As shown in Figure 1, the received complex-valued symbols
are ﬁrst decoded by the LSSTBC decoder in order to produce a
received symbol ˜ x, which is fed into the QPSK demapper. As
seen in Figure 1, the URC decoder processes the information
forwarded by the demapper in conjunction with the a priori
information in order to generate the a posteriori probability.
The a priori Log-Likelihood Ratio (LLR) values of the URC
decoder are subtracted from the a posteriori LLR values,
provided by the Log Maximum Aposteriori Probability (MAP)
algorithm, for the sake of generating the extrinsic LLR values
Li,e, as seen in Figure 1. Next, the soft bits Lo,a are passed
to the convolutional decoder of Figure 1 in order to compute
the a posteriori LLR values Lo,p provided by the Log
MAP algorithm for all the channel-coded bits. During the last
iteration, only the LLR values Lo,i,p of the original uncoded
systematic information bits are required, which are passed to
the hard decision decoder of Figure 1 in order to determine
the estimated transmitted source bits. As seen in Figure 1,